suMMARY Some details of 544 episodes of infective endocarditis occurring in 541 patients during 1981 and 1982 are reported. The mean age of patients was 51*6 years and there was a greater proportion of males (2:1). Of the 544 episodes 347 (63%) were due to streptococci, 19%o to staphylococci, and 14%o to bowel organisms. A wide variety of other organisms were responsible for a few cases, and 10% were culture negative. In 60(% the portal of entry of the infection could not be ascertained: 19% were probably of dental origin: 16% arose from the alimentary, genitourinary, or respiratory tracts or from the skin or in association with drug addiction, fractures, or pregnancy; the remaining 5% were related to cardiac or other vascular surgery, cardiac catheterisation, haemodialysis, or other procedures involving the blood stream. Seventy-four (14%) of the 541 patients (mean age 59*0 years) died; the mortality was 30% in staphylococcal cases, 14%o in infections due to bowel organisms, and 6% in other streptococcal infections. One hundred and seventy-one (32%) of the patients appeared to have had normal hearts before the onset of illness and another 59 (1Y1%) had cardiac lesions not previously recognised. The aortic valve was the most common site of infection. Ninety (17%) of the patients had prosthetic valves or had undergone other cardiac surgery while 34 (6%) had had a previous episode of infective endocarditis. Nine (1-6%) episodes were not diagnosed until necropsy or operation and 34 (6.3%) required urgent valve replacement.
Since Horder's classic description of infective endocarditis nearly three quarters of a century ago' antibiotics and valve replacement have transformed the then hopeless prognosis. Studies have shown a changing pattern of the disease,2-9 but despite the enormous advances in microbiology, particularly the speciation of the streptococci, the source of the infection is often not known and the proportion of cases related to dental procedures or sepsis is probably smaller than previously believed. A recent study of 541 patients with infective endocarditis with particular reference to dental prophylaxis has confirmed this.10 The number of patients studied was so large compared with previous reports that we considered it appropriate to present some of the other findings in respect of microbiology and pathogenesis.
Accepted for publication 26 Bayliss, Clarke, Oakley, Somervilke, Whitfield, Young tive endocarditis in the two years. The age range of the patients was 2-87 years (mean age 51*6) and there was a greater proportion of males (ratio 2:1). Table 1 shows the causative organisms grown on  blood culture or otherwise, and Table 2 gives their source, as far as this could be ascertained. In four episodes more than one organism was cultured. Seventy-four (14%) of the 541 patients died, and brief clinical details are given in Table 3 . Table 4 shows the primary cardiac abnormalities in the 541 patients. Instances in which the doctors, dentists, and patients themselves were unaware of the presence of a pre-existing lesion are also shown, as are patients with previously normal hearts. The valve, valves, orother sites affected by endocarditis, as far as they are known, are shown in Table 5 . Table 6 summarises the factors predisposing to infective endocarditis in the 544 episodes, and Table 7 The portal of entry to the blood stream of the causal organisms is much more difficult to identify (Table 2) . In 60.3% of the 544 episodes there was no due, and though in 122 of the episodes the patient had dental sepsis or had undergone a dental procedure with or The microbiology and pathogenesis of infective endocarditis were enterococci, Streptococcus faecalis or Str bovis in 11. Two followed gastroscopy and one followed liver biopsy; in the latter patient the casual organism was Str bovis and malignant disease was probably present. Right hemicolectomy, closure of a colostomy, diverticular disease, rectal carcinoma and adenomas, or polypi of the colon or stomach seemed responsible for seven others. Piles and gall bladder disease and operations for these conditions accounted for another five, while operations for hernia, appendicectomy, oesophageal dilatation, and infections of the gastrointestinal tract were the apparent cause in the remainder. Most of these diseases and procedures have been previously shown to be associated with bacteraemia and infective endocarditis.' [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] In 23 patients the infection seemed to come from the genitourinary tract. Enterococci, Sirfaecalis, coliforms and Proteus or Pseudomonas spp were responsible in 15 of the 23. In five, transurethral or retropubic prostatectomy (one for carcinoma) was responsible, in nine urinary tract infections, in two urethral dilatation, in one nephrectomy for pyelonephritis, in one renal calculus, in one cystoscopy, and in one carcinoma of the bladder. In the female genital tract vaginal hysterectomy, repair of vaginal prolapse, insertion of a ring pessary to control prolapse, and carcinoma of the cervix were each responsible in one patient. Again, the causal association of most of these conditions and procedures with bacteraemia and infective endocarditis have been recorded previously.15 17 22-24 Fourteen of the 17 patients in whom the respiratory tract was the portal of entry had bronchopulmonary infection. Two of the other three cases followed bronchoscopy and the remaining one developed after a nasal polypectomy in a patient taking steroids. Pneumococcal endocarditis followed the aspiration of a pneumococcal pleural effusion in one patient and developed shortly after bronchoscopy in another, but in many of the remainder the association of respiratory disease or instrumentation and endocarditis may have been temporal rather than causal, although the evidence appears stronger than in many of those of possible dental origin.
In 14 patients the source of infection was the skin. Four patients had gravitational or varicose leg ulcers, five cases followed traumatic skin lesions, and one followed acupuncture; one patient had chronic generalised eczema, one ulcerated rheumatoid nodules, one a septic thumb, and one an infected chest wound after mitral valve replacement.
There were only six drug addicts among the 541 patients, which is fewer than some might anticipate and possibly reflects underrepresentation of hospitals with catchment areas in parts of London and other large cities to which such young people tend to gravitate. Five were staphylococcal and one was due to H parainfluensa. None had any pre-existing cardiac disease. Four cases of infective endocarditis followed fractures, three of which were compound. In the fourth a Colles fracture occurred two months before the onset of infective endocarditis; there was no known previous heart disease and the responsible organism was Str faecalis. The fracture may have been unrelated or the infective endocarditis may have been caused in some way by the anaesthetic, but endocarditis has been reported after closed fractures. 4 In two patients the endocarditis occurred during pregnancy and in another it followed parturition. This association has been noted by others. '5 17 25-27 In 26 patients the portal of entry was related to cardiac or vascular surgery, cardiac catheterisation, haemodialysis, blood donation, venography, or anticoagulant treatment. In the remaining 326 episodes there was no evidence as to how or where the organisms had entered the blood stream.
Mortality was affected by age, the causative organism, and previous cardiac surgery. The 74 patients who died (Table 3) were older (mean age 59-0 years) than those who survived (mean 50 5 years). The mortality was 30%/o in staphylococcal infections, 14% in infections due to bowel organisms, and only 6% in other streptococcal infections. Other workers47 8 9 12 report broadly similar findings. Among the 74 patients who died were five in whom the diagnosis was not made until necropsy and 22 who had had valve replacements or who had undergone other cardiac surgery. Table 4 shows that 43% (230 of 541) of the patients were not known to have any cardiac abnormality before the onset of infective endocarditis. In 59 (26%) of these 230 patients an undiagnosed pre-existing lesion was undoubtedly present, but in most of the remainLig 171 the heart was probably normal; it is possible, however, that in some who recovered without valve replacement a bicuspid aortic valve or degenerative changes in the aortic valve or an unrecognised mitral valve abnormality may have been present. Pre-existing rheumatic heart disease was present in 232r/o, a proportion similar to that in other recent reports,68 and the incidence of congenital heart disease was only slightly lower (17.9%). Among the 141 with other cardiac abnormalities most had mitral incompetence (prolapsing mitral valve) or calcific aortic valve disease. Table 6 shows the vulnerability of those with prosthetic valves, those who had undergone other cardiac surgery, and those who had previously had infective endocarditis. These three groups comprised 21% of the patients. The high incidence of infective endocarditis in those with prosthetic valves has been 518 emphasised in other reports,68 112 which suggest that the danger is greatest in the early postoperative period, when the organism is usually a staphylococ-CUS.8 9 13 Table 7 shows that in this series 77 of the 544 episodes of infective endocarditis were prosthetic valve endocarditis. One seventh occurred during the two months after valve replacement and most of these were staphylococcal. The mortality among them was 45%. In the late cases of prosthetic valve endocarditis staphylococci remained the dominant organism, but three were caused by Coxiella burnetii and the normal microbiological pattern of the disease was more evident. The mortality in late cases was 21%. 
